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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a liquid crystal display 
device capable of making low in the 
current consumption of an entire 
liquid crystal panel. 

SOLUTION: In an active matrix type 
liquid crystal display using a source 
drive circuit 18 of a dot reversing 
drive method, reset switches 1 9-1 , 
19-2,... are connected between two 
adjacent signal lines 12-1 and 12-2 
and between 12-3 and 12-4, 
respectively; and the signal lines 
12-1 and 12-2, and 12-3 and 12-4 
are instantly shorted by switching 
on these reset switches 19-1, 19- 
2,... at the beginning of 1 H; and after 
each potential of the signal lines 
12-1, 12-2, 12-3, 12-4,... has 
instantly been reset to a common 
voltage Vcom by distribution of the 
charges between both signal lines, 
charge/ discharge are carried out to 
load capacities of each signal lines 
12-1, 12-2, 12-3, 12-4 
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(57) mm) 

mm] ««»<daw«»c*n-5 i h zk<D%m/ 

X, 2*©fltfH*l 2-1 £ 1 2-2IW, 1 2-3<k 
12-4^1 \Z))±y t-*4 yfl 9-1, 19-2, ••• 

■■•^nmiiL, ^nby-fey h^-r^i 9-1, 

19-2, £rlH0^3E9<-^{-#>£it:Tff-§# 

1 2-1 £ 1 2-2Fsl 1 2-3 1 1 2-4Pb1 £*gf&$ 

■H\ ^f-^SP^('fc^-5ffi?Sf05^e('ctoTffl-^l 2 

-1, 12-2, 1 2-3, 1 2-4, (75#^(Ofl:f4^=3^e 

^SE V c o m(CiPfl#iC JJ -i? y h UcfJh #ff^# 1 2 
-l, 1 2-2, 1 2-3, 1 2-4, <DMffimMcttirZ> 
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1 

[»#>s 3] mzv±yh^y ^4, mmsmft 

b roWIKgSBtetiT l *¥3tS3WMoi6* <0 \z*isym 
bteZZb t i-5»#>5 1 Etto«M^i&flL 

[000 1] 
[0 00 2] 

wstt, T 9 t- -r v y 9 ?w&s&t 

»fr#<Z>y— M*5 1-1, 5 1-2, 5 1-3, 5 1-4, ••• 

■■■tmkWA<Dmjm5 2-i, 52-2, 52-3, 52- j<? 

m5 3 /55JFM$tlT^BV^U$rfll^LTV ^ 0 

[0 0 0 3]B*5 3lt SKh7^^ (TFT ; 
thin film transistor) 5 4, ffogrlr/U 5 SiSiU 5 *— 
,U K=> >fVt 5 6 ^)^1t^$nTV ^ 0 r(DiB*5 3 
tC^T, ?fJJlh7>'v ; X?5 4{4, -toy— 

y-hi5 1-l, 5 1-2, 5 1-3, 5 1-4, (d, -t 

©V- ^®H/5Hf-^H5 2-1, 5 2-2, 5 2-3, 5 2- 

4, (c^-n-eng^^Kxi ^5. 

[0 0 0 4] y-hS5 1-l, 5 1-2, 5 1-3, 5 1- 40 

4, <n&- mt±, mmmssmx'h^- hm&m 

?§5 7 <n&fr<Diiit)mzmx£ftx\,^ 0 -coy- hn 
»m&5 7ii, m&'<*;w&mm5 3 znmzxmR 
■rzzb {cx^xmm^^notztb^-h^xh^ 

[0 0 0 5] — 2-1, 5 2-2, 5 2-3, 5 

2-4, <75#- $Sil4, 7K¥^KilHHS-e*)Sy-^SE» 

1W« 5 8 (4, «aK*yKO#MH 5 3 (C*j- LTP&Iffl 

[0006] ±31' L tztmcDT 9 *r J M ? 50 
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m^b'y bRmmmf£if^htix\>^ 0 zziz s 1 

S2H«ffi (=»*>«E) W^LtlH^lcSlBS 

1 0 0 0 7 J 12 6 (4, K-> hR^illJilfeCO^CD y — * 
IE»)|1IS#5 8(Dttj7ltt(±OUT 1, OUT 2, OUT 
3, OUT4, <D94 ^S?^--*— bX'&Z. ZCO 

b'y bsmmmxi-i, m^i-^m^x-ox&KD 
£<t&m<'tzM^ =>*>mm immmrn) vcoms- 
*-bt lt i Hz^bizmm's.ut^mns^mvt 

[0 0 0 8] 4^ 126©^^ h(4, « b b b 

ic:®£^5pn*Q $ ^i/Ti/ vtev ^ # (d t^y-vu 

OUT1, OUT2, OUT3, OUT4, £r*L 

P^t5ai^ltEOUTli:OUT2, OUT3tOU 
T4, f4=i^-> / fl|EEV c omtr c r , 'C , <t LsXJEfkttMt 

[0 0 0 9] y— ^K»lH]K5 8«)Hi^«EEOUTl, 

OUT 2, (4, lHZ°b\Z3E&<DW&.&@i'9M-to 

0iJxi4, =^>-tt±V c o mSr 5 V b U 
$rVc om±4 Vb-fZb. tb71®EOUT 1 i4ft^DcO 
lH-eiv, ^(7)iHf9vi/A z<Db%, WSBrt 
5ttl^«BEOUT2l4ft^THT*9V, ftCOlHfl 
Vi:7 > i'9, a^ytEVc om^t'ti: LTffi^ajlO 
UT 1 ilE^SteLfcfflffii^So 
[00 10] -^tfj^ai^fflffiOUT 1 , OUT2, - 
••{4, ^/^/KOf|«|5 2-l ) 5 2-2, ICPPAP 

$n, -tn-^tt i H-y--c ^^rt tciARteffiEicj; 5 

[0011] 

[«W* s 0¥ftLJ:9ii-SBBS] i^^T, 2 

-1, 5 2-2, ld{4, {f-§#5 2-1, 5 2-2, (7? 

»Blh7>'v ; ^^5 4^LX^5^- 
Ka>f>t 5 6 (75^4C s fciWfest^ 5 5 CDflg 

[ooi2] rrf, icoASffftis^ < tez> b , 
^<^idfeft^»«6i**«nrt-5 r b (4a 5 *-et* 

Affif^fti^Sc 10pF-100p FSS"C*> "5 , fKtC 1 
0 0 p F k-fZ b , A^iSrSraN-S^JWSaiE 1 14, 

[001 3 ] -f-/«C*3*5, 1 H/jS 3 0 // sec, |iJ73?tt0H 
1V/9V «8V) , tti^^8 0 0t-f5^, ttS 
-Jj<nfflmtf 30 » s e c rilCJEHfiOlBBEfeWOig-t-W 
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X~^4^Mt6 Oju s e cffcSZtH, I=C-A 
V/ATtf>3U:<9, 

I = 100pFX (5V/60usec) X800 
^ 6. 7mA 

looi4] y-*mwm?& 5 8 ro^jMBiw^a^ 

^^fflSftliii^ - 5 ~ 8 m ASS, *<75fdl2~3mA) „ 
ifofl,/ •Mvu£fg$M--5 /—br/yf %L> y ^ = > f 
a-^?f y -^itStt5»igfl,i;i 

[0 0 15] CKDSBWHs ±3* L7t,£(d^-t& £ tlfc 
[0 0 16] 

[tlUlI£»&i-5fctf)03M£] »^fc 1 3ffofa3?*S 

WiIhIK <k > i h 19 \cmkWA(?M5m<D<&x <nm. 
fi&ssnttBc y -t y y -t? y h y^ £<§;t 

[0017] ±B» figC® B B B^KB(v:*3V ^x, y -fe y 
[0 0 18] 

\^m<r>mmmm\ hit, ^m^mmmmi^^ 

[ooi9] nut *wn<nm i mmm%7f;-t\5\9& 
mxh*), *.wmm&xfrz> y—*mNm&tK mz. 

tf«-H*^*JtS LXXtiZixtzfJfMt^-Z^mz 

9i\*mdf£ffyr y -r w yv h y * ^i^Blit^gic: 

[00 20] El 1 *T, mwm%MR. W*.HE535 
&tg (H^-tJ-f) ±Kf±, Wf^ro>r-h^l 1-1, 
ii-2, ii-3, ii-4, fcttS^aafg-iH* (v 

— *ifi) 1 2-1, 1 2-2, 1 2-3, 1 2-4, <hrtW 

hy ^tticaatea-u *<o^Ry4B*i 3**^$ 

11, hyVv^ (TFT) 1 4, iiSqVt^H 5^d 
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[002 1] ^<nmmi 3K:*Jl>T, SKh7V^^ 
1 4I±, ^(D*?— VW&fiW— bffitl 1-1, 11-2, 1 

1-3, i i-4, ic N *roy-^«ffias(S-*Slii 2- 

1, 1 2-2, 1 2-3, 1 2-4, icmfilM^n 

TV^-So ^Hih^v^y 1 4(7) Kl/^fyfitft j& 
al-feyw 1 5 *3 £t>'*— K=> yf>t 1 6 <o#— ^-coffi 

k=> yfVt 1 6 co#fifc^co^J$ictt N =>^e>-ms. 

10 (mmW±) Vc om^*P$tlTV^-5o 

[0022] y'-hlll-l, 11-2, 11-3, 11- 

4, <n&~m±. mmmmmxh^-vwrnm 

s# 1 7 ^^(owim^m. $ tit v ^ r©^-n 

liiaSgl 711, iB5ft/<*y \s(D%mm l 3&mW4-T?>SW 

1- 5 r £ f c: J: o TSit^S^T otz#ynh<nxhZ>o 

[0 0 2 3] il^§12-l, 12-2, 12-3, 1 

2- 4, <75#— Sffifi, V— ^CniBll&l 8<7>&?lj£>ttJ 

^;4jS*c:S88l5$nTV5. rwy-^iEI&lElS&i 8fi, & 

1 3 {CWLTISiaWatXfclt-^tBES: 
Ill^f^-r^fc^tro-C'fc^o >M3 % ff-^l 2-1, 

1 2-2, 1 2-3, 1 2-4, rofcJMSfgfti, 

—^te^X^^&kcDk-fZc 
[0024] fe-^1 2-1, 12-2, 12-3, 1 

2-4, teiBVvr, 2*C0jf-§^l 2-1 1 1 

1 2-3i: 1 2-4Pb1 \ZiX Dtj-h^? 

fin 19-2, ^wetuiBKSixT^^a. r 

nt>yiry h^yf 1 9-1, 19-2, li, j^flih 

"H" U^/Ui: ^5 y -fey h/s/^ <f> R S UT^- 
ISl 2-1^1 2-2M, 1 2-3 1 1 2-4IBJ, ^M^i" 

[0 0 2 5] [21 2(1, r^/i«*5y- 

5 y-*!E»)[i]3§ 1 8 II, 3C^|6j">7 h Uv 5 ^^ 2 1 , 
r-^^^2 2, DA=»s<— ^2 3*J«ttJ { ^<T 

•So 

[0026] ;©y- ^HWllHlSS 1 8 K331^T, 3SCfr|S] 
yyHCK(c|^fl(lLT^U f^l"^2 2 

ic4i5„ x— y u^y 2 2ii, y p— Kft-^-L 

tiX7yfi?#J\Sf— y DA 1-6, DB1-6, DC1- 

y 2 2(cT^— a- K^nfcx^^yMi^r-^a yft-^- 
[ o o 2 7 j in 3 ii, mi mmmizmz>mmm<vtz 
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lyfcy— *mWM9&l 8GDtttfj||EEOUT 1, OUT 
2, OUT3, OUT4, }o£.WJ± y V <t> 

r s<d&s( 5 >-?mm$:^ LTV 

10 0 2 8] Ky KS$Ml&Tf4, S 3 W^-C 5 ^ 

^llEOUTl, OUT2, OUT3, OUT4, 

14, SilEtfe^^^^lSV c omW'i: LT 1 
H r i JcffittiSSfef-S i: t hi^ 2 *roff # 
Hi 2-1 1 1 2-2KL 1 2-3 1 1 2-4W, Tifi*lS4 

[0029] |3©^^?ym-Hl y- 

®±£3?LTI^-5„ Cl^T, #J;Lf4\ nt/tEVco 
m£r5Vi:L, S*/T©l|E^Vc om±4Vif2) 
t, ffi^fflffiOUTll4*fc)c7MHTl V, &W1HT 

3JKD1HT9V, SOlHT'lVi:^^ a^E-VfllEEV 
c omW'i LTiitfjfltGEOUT 1 fcJEARHELfc* 
QEt&5„ 

[0030] ±iBt»^c75« i mmmmzT? 

fY^vh^ ^SM^^BoWm-ov vt, 111 3 

[00 3 1] H5iJ<fc LT, 2#ff)ft-Jf*|l 2-1 

t 1 2-20#a-(CoV^#x.5i:, £>5 1 HJWPullciiV "> 

ry— ^-lEitilHisgi 8<oj±j^jflffouT i#i v, ttsy 1 ] 

«BEOUT2*S9V©tt«fCAii9 % znmmmtmi 
L<^C01H(c^f Lfci:#, t<DlH<DiHfOX ] J±y 
F^>X4,RSzHit5, -f5t, CltUOfrgLTy 
t^h^y s/^ 1 9-l^^Si: 4 «J , 2*©fi^i 
1 2 -It: 1 2-2ra^r^&-T-5o 

[0 0 3 2] :©ii «fc«0ilSV^&#!»l 2-2*»e>« 
fiCDigV Ml 1 2-l^y-fcs' h^yf 1 9-l&ftL 

■ca^nasaEnjitfii rot^iJ, ft-^i 2-1-^niA 

tf r 1 2-i<£>S&&±if af^fflSr/jrf. 

TtizSLfdi 2*©1t^|l 2-1, 12-2 

y, Eisco^m^A, B{c^H-«fc9ic, fmi2- 

1, 1 2-2K>$4t|ft (HtfjflffOUTl, OUT 2) (4 
TJg WmEE (=5V) tftS. 
[0 0 3 3] fibt>, Z<D])±y H^-C yf-l 9-ltC 
<t 5 2 *(73ff ^H i2-iti2 ^PaloSI&f c j: y , «{4 
coiiiv l 2 -2®tii^o|&v H&mfc \2-\<D 

fm®s.<Ditmmmm£ix2>tzib, dj^maEouTi 

V v?, y-^SEittalSg 1 8 f)>t>imB. 1 2 -1 iZ.mW)KtfL 

\z.%n£nz>tztb, a^iEouT 1 149 v^taefw 

[0 0 3 4] ff-*N£l 2-l©AffifS«-SfH- 

5V— ^.SEffltjlHlSS 1 87^!bC05fc1H4, 5V/pib4V (= 
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9V-5V) ^»tff*3shixJi^v^t:*»P>, i vfrb 

T2I4, V^y h^-f i/^l 9-Uz£Z>2*<Dintmi 
2-lkl 2-2ffl<Dffi&iC£oX<PmW£ (=5V) tC/«£ 

y , -troasMtjc j;oT i v-^-i mt-tz> 0 
[oo 3 5] _b£L7c45f-, hs*aratoffitf>y- 
^ig»jiiis§ i8» ^r^^hy^ 

10 TjqgWziSli^X. imUl 2-1 tl 2-2m. 12-Zbl 

2-Am, \C*:1n*:ftffifc£tltz V-t-yh^J yf- 1 

9-1, 19-2, ^lH»^Sy(c^#[C^-V$ii:, 

mmwm\\z.terti>mffi<n5m mm iz^xim 

Bl 2-1, 1 2-2, 1 2-3, 1 2-4, (AflHi 

<0 , y— ^RiUalK 1 8 (75tti^[p|SS 2 4 (D^flSft^fi 

[0036] E 4 (4, *|gfflOi 2 HJBgfg&7irfI5]& 
ETfcy, ^lSS^fllO»^i:R1t(c N 7k¥iEtt(H]Sg 

Xh Z> v—*wmm^&**mN0&v>T yy-^-f 

So 

[0037] ei4(c*>^t, wmmm*.. mxxf?s9k 
m^Mtr) ±iux mmft<D?~bm3 1-1, 
3i-2, 3i-3, 31-4, tmtmfrommfr (y 

— 3 2-1,' 3 2-2, 3 2-3, 3 2-4, trtfW 

jo h y ^ ^mzmizti.. zn&mzi-mm 3 3 

JVt^aV^U *«^LTV^S 0 B*3 3 

(4, ^h7y^?3 4« ^0-^^3 5*54^—^ 

>-y- 3 6jj>f>#ft&£*v-Ct^-5„ 
[0 0 3 8] rcOH*3 3{^}3V^T, ^IKh^y-y^^ 
3 414, *<D<y— hmmt^'- h«l3 1-1, 3 1-2, 3 

1-3, 3 1-4, M, *©y— ^«JS*$fg-§T»3 2- 

1, 3 2-2, 3 2-3, 3 2-4, t^tttfixgSBESiX 

T^5 0 SS!ih7>v : ^^3 4C0KH'>'m®a4, ffi 
^ir/U3 5*34t>**— ^ K=" >x>-y- 3 6 <7)&-jj(nm 
40 fe^JlltV^o -?rLT, «*feyU3 5*5«tU*- 
k= yfVt 3 6 (D^WjcomMiaX =>^>-W± 

(mmmm) vc om^m^^x\,^ 0 

[0039] ^-hi31-l, 3 1-2, 3 1-3, 3 1- 

4, »4, mgmwm&xfr&y— vmrnm 

2S3 7<z)#ncotB^iffii-^$4xT^s <) -coy- hi? 

fiblSK 3 7 (4, iM^ UfJMO&mHk 3 3 SrfT WfcrSBR 

1- Zzkt,z&^xmg.i^ : kftotziib<Di 3 ff>xhZ) 0 

[0 0 4 0] — yj, ff-^3 2-1, 3 2-2, 3 2-3, 3 

2- 4, C0#-«4, y-^SZ0l/jEl!?S3 8CO#?iJcotfc! 

50 +mzfflf!fei\X\^ a ^6oy-y,!§E®«3 8(4, m 
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&/<*/U<D%mm 3 3 {C*f L-CRtBBaSCfcflr#«BE* 

«fi£t^oTV^ 0 fcfe, ft«|»3 2-l > 3 2-2, 3 2 
-3, 3 2-4, <D£&$mm.l*. mi%)-kZ-tloX^ 

[0 04 1 J fs^iH3 2-1, 3 2-2, 3 2-3, 3 

2-4, <D&*k. 3^vfEVcom^ie>tv5 

S««EEa 3 9£OR>llCf4, y-feyM-f 
yfAQ-l, 4 0-2, 4 0-3, 4 0-4, ftZft&Cl 

y-^»WllHl8S3 8(Offi^«ffiOUTl, OUT 

2, OUT 3, OUT 4, <Dfflfc C*0flT?f±» IV 

~9V) (=5 V) (CltS/E^tl/O^ 

[0 04 2] mbD-fey h*-* 3>^4 0-1, 4 0-2, 

4 0-3, 4 0-4, \X ffl&Vy>\/**\C&iXWt 

ffcZix, 1 H(rM% <0 izsmiz "H" v~</ut f£5V± 

y <j> R S iQ&g LX*> mm) W&\Zt£Z Z 
k\Z£<Q, mV-BtO 2*<7^te*»3 2-1, 3 2-2W, 3 
2-3i 3 2-4f B l &2a*&-f 5„ 

[0043] ±sBmf&(Dm 2 nmmwz z>~r? 20 
T^y-^hv? *mmM&7mt&<DW)m^\,^xmi-f 

tmm^ y-xmmi83 8 a* hs©eswfe*ffl 

t^TI/^Zt^fj, y— y.l*Kj|H]Sg3 8<7?t±J^)flffiOU 
Tl, OUT2, OUT3, OUT4, *3j;0!J-tr 

jf*;-^— y\z^ta o\z.t£%> a 

[0 0 4 4] 'rTt), Lt\ »«3-S-9 2*TOff 

-§$13 2-lt 3 2-2<D#^-{COVNT#X.-5i:; fcSlH 
JWfflfdfcl, vf y— ^^Ki|hIS§ 3 8 ^tEOUT 1 » 30 
IV, W^«EOUT2^9VO^Si-fo , 9. ^WIH 
JWBiMKT L&tf> 1 HlC^tT L7t i # . t©l H«>*&* 

StLTIIty Wyf4 0-1, 4 0-2^ttli 
^•9, 2*KXS-^»3 2-l, 3 2-2<7D#*<fc£ii!«!£$l 
3 9 £ £*§*&-f 3 0 

[0 0 4 5] 3fy|£Vc omi'9 hWtL 

<D\&\,^mm&3 2-]JO±£*Sffilft3 0*»f>y*y 
^5X^-4 0-lSr^LT, Sfca^ytllVcomiH 
®i(Oi^vMf-§#2 2-2A»b»iyHry H^-Y y^4 0-2 40 

£^ LTXPttB&i 3 o {c*ix^Lffl?«fjjsaaxiitf. z 

(Z)«]5ffc75)j&iiX^-(Cj;i9, fB-^HNl 3 2-1 officii iflSBtlc 
±#9, ff§^3 2-2(7?«{4iil»B#(iT^t9, (53*3 
2-1, 3 2-2»#lfi (a^tEOUTl, OUT 2) 

[oo46] M vt\ y-^.^Ebm?s 3 8 *>?>«^tl 3 
2-1 ^mWrSM^Wn^ts z. t T\ SlRft 3 2-iw 
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V (=9V-5V) fttzlfmoixtltt&^Zbfrb, 1 

te¥#-e#fitfctf\ y-*gana]g& 3 8 rotu^tuss 2 4 

m2&mm <D?mmmumx$ s„ 

[0047] JB&Lfc«fc?K, Ky hK*58»)8tf>y- 
*ffifHH]8g 3 8 SrfflV *fc7 ^f^vM)^ *§BKi§* 
^gglC&^T, fS-^3 2-1, 3 2-2, 3 2-3, 3 2 

-4 cd#* £X«®±n 3 9 1 (omctmzixtz y * 

j/ y^-A 0-1, 4 0-2, 4 0-3, 4 0-4, £ 

1 *) CWIlCty^t, ft-^3 2-1, 3 2- 

2, 3 2-3, 3 2-4 tmmW±M3 9 £ ©|BJ 

t'(D®WSflJffl(-J:o-cm-§«3 2-1, 3 2-2, 3 2- 

3, 3 2-4, <75#*<7DiEfiZ:£r=i^e:/flSEVc omt 

*SrfT 5 i^icLfcr itcj;0, y-*§E»]|H!gg 3 8© 
ttt^lsBS 2 4 ©Jg|WBtSr[B«T?# 5 fcfe, ^JI^CD 

l&$n*«aE (?B»tt»D *l/2^(B«T?#4ri:^ 
[0048] /.cte, r 2 HJ^fllTii, K y hSfe 

iaiyfe^y— ^mwi^3 8tfflv^7^f-f^ h y 
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